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—Method and device for processing preforms 



The invention relates to a method for processing preforms made 
from a thermoplastic plastic and intended for blow molding 
into containers and which are produced by injection molding in 
an injection molding tool and are deformed after removal from 
the injection molding tool. 

The invention further relates to a device for processing 
preforms made from a thermoplastic plastic and intended for 
blow molding into containers and which are produced by 
injection molding in an injection molding tool, in which the 
preforms are impinged upon by at least one cooling device. 

A method for processing preforms is described, for example, in 
PCT-WO 97/39874. Here the preforms, after removal from the 
injection tool, are transferred into cooling sleeves and 
pressed against the wall of the cooling sleeve by being 
impinged with internal pressure. In this manner the contact of 
the preform with the wall of the cooling sleeve is maintained 
during the' entire cooling procedure, since any shrinkage of 
the preform as a result of cooling can be compensated for by 
the internal pressure acting upon it. 

A blow molding deformation of preforms into containers inside 
a blow mold is disclosed in DE 41 28 438 Al . In this case the 
blow mold is provided with porous plugs which are connected to 
a pressure source. Compressed air is applied to the porous 
plugs providing a compressed air cushion which prevents 
surface damage to the blown container from the material 
sliding on the inner surface of the blow mold. 
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The object of the present invention is to improve a method of 
the kind described at the outset and which supports production 
of preforms requiring little time and with a simple physical 
layout . 

This object is achieved according to the invention in that the 
preforms are deformed by the action of negative pressure. 

A further object of the invention is to construct a device of 
the kind described at the outset which facilitates processing 
of the preforms by means of a simple mechanical design and at 
a low production cost of the device. 

This object is achieved according to the invention in that at 
least part of the area of the cooling device is formed from a 
porous material. 

The deformation of the preforms by the action of negative 
pressure following the manufacture by injection molding of the 
preforms confers a series of advantages. One advantage is that 
the preform can be drawn against the walls of a cooling sleeve 
by an external negative pressure and in this way direct 
contact between the preform and the wall of the cooling sleeve 
is maintained throughout the entire cooling process. 

A further advantage can be seen in that negative pressure can 
be applied so that a deformation of the preform can take place 
longitudinally, radially and/or in a circumferential direction 
relative to the longitudinal axis of the preform, so that the 
preform can be given a conformation differing from the contour 
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of the injection molding tool cavities. More particularly, the 
possibility exists of generating, by application of negative 
pressure, a distribution of material in the wall of the 
preform which would be beneficial for the subsequent 
production of oval bottles by blow molding. In this way, 
varying wall thickness could be provided in the 
circumferential direction of the preform. 

Yet a further advantage consists in that preforms that are 
unintentionally deformed or have not been molded to their full 
extent by the injection molding tool can be remolded. In this 
way any warped preforms can be corrected or preform 
deformations compensated for. More particularly it is 
considered that, in the use of the method according to the 
invention and/or the device according to the invention, cycle 
times in the area of the injection molding tool can 
intentionally be reduced, or increased tolerances specified in 
the tool geometries of the injection molding tool. In such an 
intentionally premature deformation of the preform, warping of 
a preform that is ejected when it is too hot or the formation 
of shrink marks can be accepted, since these defects in the 
preform can be compensated for during remolding by the 
application of negative pressure. The very costly injection 
tool can in this way be operated with an increased 
productivity. 

A typical deforming process takes place in such a way that the 
negative pressure acts on the preform externally. 
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It is also possible to have the negative pressure act on the 
preform internally. 

A preferred embodiment consists in that the preforms are 
impinged by negative pressure inside a cooling device. 

A low-cost supply of negative pressure can be achieved by 
applying the negative pressure to the preform through a porous 
material. 

To achieve a uniform distribution of the negative pressure it 
is proposed that the negative pressure be applied to the 
porous material through negative pressure channels. 

Handling of the preforms can be facilitated by the fact that 
the preforms are locally acted on by a pressurizing medium. 

An additional impact on the sequence of the process can arise 
from the fact that the preforms are temporarily acted on by a 
pressurizing medium. 

Improved control means are thereby provided to apply negative 
pressure to the preforms through local porous inserts. 

An input of locally varying pressure conditions along an inner 
boundary of the cavity receiving the preform can be achieved 
by means of local porous inserts some of which are 
controllably connected to a pressure source and to a negative 
pressure source by means of control valves. 
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Deformation of the preform from the inside outwards can be 
achieved through the use of a porous (inner) mandrel. 

A locally limited deformation of material is supported by- 
applying local negative pressure on the preform from the 
mandrel . 

A typical application consists of deforming the preform as an 
intermediate step in a single-stage injection-blow process. 

It is also possible for the deformation of the preform to be 
performed as an intermediate step in the performance of a 
dual-stage injection-blow process. 

An advantageous embodiment of the invention can be achieved by 
locating the porous material in the area of a cooling sleeve. ' 

To provide sufficient mechanical stability, it is proposed to 
configure the porous material as an insert held in place by a 
frame . 

Application of negative pressure inside the porous material 
with low flow resistances is achieved by locating at least one 
negative pressure channel in the area of the insert. 

According to a further design embodiment, at least one cooling 
channel is located in the region of the frame. 

The screening off of pressure from the outer environment can 
be achieved by covering at least some of the area of the 
insert with a seal. 
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To enable a pressure -supported mobility of the preform 
relative to the insert of porous material, it is proposed that 
the negative pressure channel extend into a cavity in the 
insert . 

Targeted local input of the action of the pressure ratios can 
be achieved by covering at least some of the area of the 
mandrel with a seal . 

For mere partial remolding of the preform, it is conceivable 
that the mandrel be covered by a seal in the region of the 
round end. 

A further variant for remolding the preform has the mandrel 
provided with at least one membrane that defines a distributor 
chamber. 

A typical choice of material would be to form the porous 
material from a porous metal . 

Particularly good thermal conductivity can be attained by 
using aluminum as the porous metal . 

A further embodiment has a sintered metal used as the porous 
material . 

These materials can be employed with variable pore sizes, from 
as small as a few /im and upwards. The smaller the pore size, 
the better the surface quality of the preform. Too small a 
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pore size leads to too high a pressure/vacuum requirement. 
Moreover, small pores tend to get blocked by dust. 

The following typical porous (air-permeable) materials are 
commercially available: 
METAPOR® PORTEC AG; 

"ultraporex®" ultarf ilter [sic] international AG; 
"PorceraxII®" International Mold Steel Inc.; 
"KuporeX™" KUBOTA Corporation. 

The drawings schematically present typical embodiments of the 
invention. Shown are: 

Fig. 1 a cross-section through a cooling device in which a 



cooling sleeve is formed from a porous element; 



Fig. '2 



an embodiment modified in respect to Fig. 1, in 
which. both overpressure and negative pressure can be 
applied to the preform through the porous element; 



Fig. 3 



a cross- section through an embodiment in which are 
employed a quantity of porous inserts spatially 
separated from each other and which are control lably 
connectable to overpressure and/or negative 



pressure ; 



Fig. 4 



a partial representation of a vertical section 
through a device in which a mandrel for the preforms 
made of porous material is used for a partial 
remolding in the direction of the longitudinal axis 
of the preforms; 
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Fig. 5 an embodiment, modified in respect to Fig. 4, in 
which the mandrel is configured for a complete 
remolding of the preform; 

Fig. 6 an embodiment, modified in respect to to Fig. 5, in 
which the molding forces are applied to the preform 
through a membrane mounted on the mandrel; 

Fig. 7 a cross- section through a preform located in an 
insert of porous material; 

Fig. 8 a cross-sectional representation according to Fig. 7 
of the molding of the preform through the effects of 
negative pressure and 

Fig. 9 a schematic cross-sectional representation of a 
molded preform according to Fig. 8 and of a 
corresponding oval container contour after blow 
molding of the preform. 

Fig. 1 shows a cross-section through a device for the 
processing of preforms (1) , which has a frame (2) and an 
insert (3) in a porous material. The term "porous material" as 
used here includes both open-pored foamlike structures and 
sintered materials, or other comparable material structures. 
Owing to their high thermal conductivity, open-pore metal 
foams, for example of aluminum, have particularly proven 
themselves . 
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The preform (1) consists of a thermoplastic material, 
typically of PET (polyethylene phthalate) , and is provided 
with a side wall (4) , a support ring (5) and a mouth cutout 
(6) . An internal space (7) of the preform extends along the 
preform longitudinal axis (8) . 

A negative pressure channel (9) extends through the frame (2) 
and is connected to a negative pressure channel (10) inside 
the insert (3) . Also located in the area of the insert (3) are 
cooling channels (11) through which a cooling medium can 
circulate. In the region of the face (12) of the frame (2) a 
face of the insert (3) is closed off by a seal (13) to prevent 
the intake of ambient air when negative pressure is applied. 

The preform (1) is introduced into a cavity (14) of the insert 
(3) in such a way that the support ring (5) abuts the area of 
the face of the insert (3) . When negative pressure is applied 
to the insert (3), air located between the preform (1) and the 
cavity (14) is extracted and the ambient pressure, in the inner 
space (7) of the preform (1) presses the side wall (4) of the 
preform (1) against the confining surface (15) of the cavity 
(14) . The material contact thus caused leads to an improved 
cooling of the preform (1) and contributes to the preform (1) 
assuming the shape of the confining surface (15) . 

In the embodiment according to Fig. 2 the negative pressure 
channel (10) extends as far as the cavity (14) of the insert 
(3) . Further, cooling channels (11) are located in the area of 
the frame (2) . Additionally to the negative pressure channel 
(9) , a pressure medium channel (16) is located in the area of 
the frame (2) and discharges into a pressurizing medium 
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connection (17) of the insert (3) . Preferably, the 
pressurizing medium line is located at a short distance from 
the seal (13) . In this way a flow of air is induced through 
the cavity (14) in the direction of the negative pressure 
channel (9) , facilitating the introduction of the preform (1) 
into the cavity (14) and preventing scratching of the preform 
(1) from contact with the confining surface (15) . This further 
prevents uneven contact of the preform (1) with the insert 
(3) , which can lead to uneven cooling of the preform (1) . 

In the embodiment according to Fig. 3 the cavity (14) is 
formed in the area of the frame (2) and a number of porous 
inserts (3) are arranged in the area of the confining surface 
(15) of the cavity (14) . Here, the porous inserts (3) are 
spatially separated from each other. Additionally, the inserts 
(3) are each connected with supply channels (18) which are 
controllably connected by means of control valves (19) to a 
pressure source (2 0) or a negative pressure source (21) . In 
this embodiment, too, the negative pressure channel (9) 
extends into the area of the cavity (14) . To ease the 
introduction of the preform (1) into the cavity (14) , at first 
vacuum is applied only to the negative pressure channel (9) . 
As soon as the preform (1) is fully located in the cavity 
(14) , the negative pressure source (21) delivers a higher 
negative pressure in order to press the preform (1) against 
the confining surface (15) . 

The inserts (3) , spatially separated from each other, form 
nozzle- type arrangements, which can cause local deformation of 
the preform (1) or generate compressed air cushions for the 
preforms (1) . More particularly, the possibility exists of 
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introducing control lably hot compressed air through the 
inserts (3) so as to heat the preform (1) locally to achieve a 
specified deformation. 

In the embodiment according to Fig. 4, the preform (1) is 
acted upon by a mandrel (22) which is formed from a porous 
material. The mandrel (22) is provided with a channel for a 
pressurizing medium (23) . The channel for the pressurizing 
medium (23) can provide both overpressure and negative 
pressure, depending on control settings. To prevent pressure 
losses the mandrel (22) is externally provided with a seal 
(24) for part of its area. In the embodiment according to Fig. 
4 the mandrel (22) is configured for only regional remolding 
of the preform (1) in the area of the mouth cutout (6) and of 
a part of the sidewall (4) oriented towards the mouth cutout 
(6) . In the region of the round end (25) , therefore, the 
mandrel (22) also bears a seal (26) . 

In the embodiment according to Fig. 5 the mandrel (22) is 
configured for a remolding of the preform (1) along the total 
extension of the longitudinal axis (8) of the preform. The 
mandrel (22) therefore possesses a contour that is altered in 
respect of the embodiment shown in Fig. 4. A seal (26) in the 
region of the round end (25) is not required in this 
embodiment. As well, when the preform (1) is acted upon by the 
mandrel (22) , according to the embodiment shown in Fig. 5, the 
preform (1) can be cooled by cooling air (27) acting on it 
externally. 

In the embodiment according to Fig. 6 the pressurizing medium 
channel (23) is connected to distributor chambers (28) which 
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are sealed off by membranes (29) . When pressure is applied to 
the pressurizing medium channel (23) the membranes (29) are 
pressed against the side wall (4) of the preform (1) and cause 
the deformation of the preform (1). As well, the force 
generated by the membrane (2 9) can deform the preform (1) 
either against the inner wall of a cooling sleeve or as 
otherwise specified. 

Fig. 7 shows a cross-section through an insert (3) with a 
preform (1) held in the cavity (14) . The insert (3) is held in 
place by frames (2) . 

After application of negative pressure, the preform (1) 
according to Fig. 1 is molded into a preform as shown in Fig. 
8. More particularly, it can be recognized in Fig. 8 that a 
varying wall thickness is created by deforming 
circumf erentially . The preform configuration according to Fig. 
8 is particularly suited for the production of oval bottles. 

Fig. 9 shows the positioning of the preform (1) according to 
Fig. 8 for a container contour (30) of a container with oval 
cross-section. The material distribution in the preform (1) is 
selected so that those areas which are only relatively 
slightly extended in the subsequent blow molding will be 
formed more thinly than those areas which are more strongly 
extended in blow molding. With appropriate material 
distribution a blow-molded container can be given very uniform 
wall thicknesses and consequently uniform material 
characteristics . 
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In a combined alternating loading of the insert (3) with 
negative pressure and overpressure a cleaning of material can 
be simply performed so that, with no preform (1) in place, 
application of a pressurizing medium can blow impurities away. 
Separation of the preform (1) from the mandrel (22) can also 
be effected by pressurizing the mandrel (22) . In a combined 
use of the mandrel (22) and an insert (3) of porous material, 
the separation of the preform (1) from the mandrel (22) can 
also be facilitated by an external application of negative 
pressure . 



